CHAPTER 5

NITRATE, NITRITE, AND NITROGEN OXIDES: ENVIRONMENTAL
DISTRIBUTION AND EXPOSURE OF HUMANS

This chapter is a review of the environmental distribution,
average concentrations, and ranges of concentrations of nitrate,
nitrite, and nitrogen oxides.  The data are used to estimate the
exposure of humans to these substances. The accuracy of the esti-
mates generated by the committee is limited by a number of weak-
nesses and uncertainties of current methods used to assay nitrate,
nitrite, and nitrogen oxides. Moreover, in many cases, data on
concentrations in the environmental sources surveyed are meager or
outdated. The estimates of exposure from various foods are further
limited by the possible inaccuracies in the data on average consump-
tion. As more accurate and comprehensive data on environmental
concentrations and consumption levels become available, the estimates
developed by the committee can be refined and updated. In the mean-
time, the committee recommends that the estimates reported herein be
used to determine the relative importance of various sources to the
total exposure of the human population.

ANALYTICAL METHODS

A number of methods are used to analyze nitrate, nitrite, and
nitrogen oxides. Each of them has limitations that should be con-
sidered when evaluating the data on the environmental concentrations.

Analysis of Nitrate

Methods for determining nitrate generally entail the use of
spectrophotometry (Usher and Telling, 1975) based on the nitration
of a phenolic compound, the oxidation of an organic compound by
nitrate, or the reduction of nitrate to nitrite or ammonia. The
most commonly used procedure is based on the reduction of nitrate to
nitrite and subsequent colorimetric analysis of nitrite by the Griess
reaction.  (For a description of the Griess reaction, see the next
section on analysis of nitrite.)

Several techniques have been developed to reduce nitrate. In
the Follett and Ratcliff (1963) method, the substance under test is
passed through spongy cadmium in a glass column with capillary inlet
and outlet tubes. This technique results in essentially 100% reduction,
and it can be used for the simultaneous determination of both the
nitrate and nitrite content of the substance (Hamilton, 1976; Usher
and Telling, 1975). Among the variations of this procedure is one
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